There is no doubt that, over the last 20 years, westernized countries are seeing a dramatic increase in obesity [1] . This comes at the same time that we are seeing the rates of H. pylori infection in these populations decreasing from 80 % to less than 20 % [2] . Therefore, healthy stomachs with more acid and the refluxogenic contributions of obesity are together leading to an epidemic of GERD and its complications. The epidemiologic data are conclusive that obesity increases the rates of reflux symptoms, frequency and severity of esophagitis, and the frequency of Barrett's esophagus and adenocarcinoma of the esophagus [3] [4] [5] [6] . Recent studies are also suggesting that symptom relief from proton pump inhibitors (PPIs) is more difficult to obtain in the obese patient, with more failing ''on demand'' therapy and single dose PPIs [7, 8] . Therefore, these patients may more frequently need to be on maintenance once or twice a day PPI regimens, possibly increasing the risk of long-term complications to this class of drugs.
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What are the physiologic mechanisms by which obesity contributes to GERD? Recent studies suggest that central or abdominal obesity, as measured by the waist-to-hip ratio, may be more important than general obesity as measured by the body mass index (BMI). For example, a large cross-sectional study of 80,111 individuals from the Kaiser Permanente health system found a significant relationship between increased abdominal diameter and reflux symptoms independent of BMI (OR 1.85, 95 % CI 1.55-2.21). Interestingly, this correlation was much more pronounced in the white population and in male subjects [9] .
In theory, central obesity should raise intragastric pressure, thereby predisposing to reflux. This was proven in a seminal study by Pandolfino et al. [10] where they studied 285 patients (81 overweight: BMI 25-30 kg/m 2 ; and 75 obese: BMI [ 30 kg/m 2 ) with high resolution manometry. They found that the pressure morphology within and across the esophagogastric junction is altered in obesity in a fashion that would promote the flow of gastric juices into the esophagus. Particularly, during the inspiratory phase of respiration, increased intragastric pressure and the gastroesophageal pressure gradient (GEPG) were strongly correlated with increased BMI. Both factors correlated even more strongly with waist circumference, suggesting that this is the mediator in the causal pathway of the BMI effect. There was a dose-dependent relationship such that the higher the BMI and waist circumference, the greater the intragastric pressure and GEPG. From an anatomic standpoint, obesity was also associated with increased axial separation between the LES and extrinsic crural diaphragm, an objective measure of the disruption of the esophagogastric junction (EGJ) culminating in the development of hiatal hernia. This confirms older studies where obesity was a significant independent risk factor for hiatal hernia, especially in whites [11] . Not to be forgotten in these mechanistic studies, a prospective study of 84 patients observed that obesity was associated with an increased frequency of transient lower esophageal sphincter relaxation and increased acid exposure [12] .
Using both catheter and wireless pH systems, studies have shown that obesity increases acid reflux. In a crosssectional study of 206 patients, El-Serag et al. [13] found that BMI of [30 kg/m 2 (compared to \25 kg/m 2 ) was associated with a significant increase in acid reflux episodes, long reflux episodes ([5 min), time with pH \ 4 and DeMeester score. These significant associations were seen with total, postprandial, upright, and supine pH measurements. Using wireless pH technology, Crowell et al. [14] found similar findings over 48 h of pH testing in 147 subjects. Here again, acid exposure times day and night, number of acid reflux episodes, and longest episodes of esophageal acidification were significantly greater in obese subjects compared to overweight and normal weight individuals. The distinctions were even greater on the second day of pH monitoring, probably due to fewer restrictions on normal activity and eating patterns with this less invasive pH system.
In this current edition of Digestive Diseases and Sciences, Hajar et al. [15] fine-tune our understanding of the effects of obesity on all types of reflux events when patients are taking PPIs. In a retrospective review of 122 consecutive impedance-pH tests in adults (75 % overweight or obese), the total number of reflux episodes, nonacid reflex episodes (pH between 4 and 7), and supine reflux episodes increased significantly as BMI increased. There was no significant difference across groups in acid reflux episodes (pH \ 4), as would be anticipated, because PPIs markedly decrease pH \ 4 episodes but not total reflux events [16] . For symptoms associated with reflux (91 % of patients), the symptom index was more likely to be positive in the obese groups (normal weight 30 %, obese groups 51-59 %). However, symptom indices (symptom index and symptom-associated probability) can be overinterpreted unless patients have high rates of reflux, which cannot be determined from this study [17] .
On the other hand, the insult at the esophagogastric junction may be more than a mechanical process. Adipose tissue is no longer considered to be an inert tissue functioning solely as energy storage, but has evolved as a critical factor in the regulation of many pathological processes. Various products of the adipose tissue have been characterized as potential adipocytokines [18] . Adipectin and leptin are the most abundant adipocytokines, but other proinflammatory cytokines produced by adipose tissue include tumor necrosis factor, interleukin 1 and 6, and plasminogen activator inhibitor 1 [19] . These adipocytokines act systemically to influence and enhance inflammatory processes in the esophageal mucosa, negatively affect esophageal contractility leading to motor disturbances, and stimulate overall acid secretion [19] . Thus, abdominal obesity may adversely affect the esophagogastric junction both mechanically and via metabolic inflammatory pathways.
The causality between obesity and GERD is now well defined and the pathological mechanisms are being studied and better understood. The challenge is how to curtail and reverse this epidemic. The large Nurses' Health Study of over 120,000 women followed for up to 15 years gives us some reassurance that weight loss may improve GERD [20] . A weight loss of greater than 3.5 kg (about 8 lbs) reduced by nearly 40 % the risk of frequent heartburn symptoms. Whether this is paralleled by decreases in the complications of GERD is not known. Furthermore, weight reduction sustained by lifestyle changes is uncommon, difficult, and unpredictable. Some of these answers may lie in careful preoperative and long-term follow-up studies of patients undergoing bariatric surgery [21] .
